The genus Kermia Oliver, 1915, is recorded for the first time from South Africa. New species described are: Kermia geraldsmithi sp. n., K. clathurelloides sp. n., K. drupelloides sp. n. and K. eugenei sp. n. New records for southern Africa are: Kermia melanoxytum
INTRODUCTION
The Indo-Pacific genus Kermia Oliver, 1915 , has not previously been reported from South Africa. However, at least nine species occur, four of them here described as new.
Like most raphitomine genera, Kermia has been very inadequately studied, and its limits are unclear. Characteristics include the presence of cancellate teleoconch sculpture, one or more diagonally cancellate protoconch whorls (initially smooth or spirally striate), and a linguiform to lacrimiform anal sinus, its upper margin drawn forward at suture by a callous node; outer lip with a strong varix, denticulate to dentate within.
The Mediterranean genus Philbertia Monterosato, 1884, sometimes used for IndoPacific taxa, is more applicable to species with a shallow, reversed L-shaped anal sinus. Using this definition, Kermia is a large genus of approximately 36 described species in the Indo-West Pacific. However, observed variation in protoconch characters is probably indicative of polyphyly. Borderline cases include the type species, Kermia benhami, which is atypical in its protoconch possessing arcuate axial riblets, with only their bases diagonally cancellated. The only Western Hemisphere species referred by authors to Kermia is K. informa McLean & Poorman, 1971 , from Ecuador; however, this taxon evidently lacks diagonally cancellate protoconch sculpture.
A number of similar species with terminal protoconch sculpture of orthocline or arcuate axial riblets, with or without spiral threads, are provisionally referred to the positive recognition of the species. However, specimens labelled as P. foraminata in the Melvill-Tomlin collection (NMWC) are actually Kermia margaritifera (Reeve, 1846) from India and the Arabian Gulf. When compared with Reeve's figure of foraminata, K. margaritifera (Fig. 49 ) has a shorter, more truncate base, a wider aperture and stronger, more numerous spiral ridges. The protoconch sculpture of Indian examples (Fig. 55 ) appears to be atypical for Kermia in having oblique axial riblets crossed by interrupted spiral threads.
MATERIAL AND METHODS
The studied material is kept in the following institutions:
AMSA -The Australian Museum, Sydney, Australia; ANSP -Academy of Natural Sciences, Philadelphia, USA; BMNH -The Natural History Museum, London, UK; MCZH -Museum of Comparative Zoology, Harvard, USA; MHNB -Muséum d'Histoire Naturelle, Bordeaux, France; MMUE -Manchester Museum University, Manchester, UK; MNHN -Muséum National d'Histoire Naturelle, Paris, France; NMSA -Natal Museum, Pietermaritzburg, South Africa; NMWC -National Museum of Wales, Cardiff, UK; SML -Société de Marie, Lyon, France; USNM -National Museum of Natural History, Washington DC, USA; ZSIC -Zoological Survey of India, Kolkata (Calcutta), India.
The following abbreviations and acronyms are used in this paper: a/l -ratio of aperture length (measured along main shell axis) to total shell length; b/l -ratio of breadth to total length; ESEM -environmental scanning electron microscope; loc.
-locality; KZN -KwaZulu-Natal; t/s -transverse section (i.e. as seen in apical view). ; inner lip smooth and flattened, posterior end of aperture with a parietal pad. Anal sinus shallow, U-shaped.
Axial ribs slightly prosocline, fairly straight, weaker below suture, on base extending onto rostrum as rounded nodules; in t/s high, asymmetrically rounded, with steeply sloping sides, ribs wider than their intervals, 9 or 10 per whorl. Spiral ridges thinner than axials in intervals, expanding on ribs to form angular nodules, ridges nearly equal in strength, adapical row slightly the stronger, abapical one slightly weaker; first two Figs 1-7. Kermia geraldsmithi sp. n., Pseudodaphnella (?) excellens (Sowerby, 1913) whorls with two rows of nodules plus a third usually beginning to develop above suture, later whorls with three main rows of nodules, plus a weak ridge immediately below suture; last whorl with a shallow waist-like furrow at base of rostrum containing a thin ridge, strengthening and bearing angular nodules on dorsum; rostrum forming a moderate fasciole, which bears 3 ridges weakening anteriorly, the upper 2 with angular nodules. Interstices with extremely fine and close collabral striae. Protoconch (Fig. 3) bluntly conical, of 3.3 whorls, last two whorls with prosocyrt axial riblets, crossed diagonally by oblique threads; 1 st whorl with a few minutely pliculate spiral threads above its suture; dark brown; breadth 0.46 mm.
White, alternate ribs with axially elongated orange-brown blotches, basal constriction dark to medium orange-brown; protoconch dark orange-brown.
Dimensions: 4.6×2.1 mm (holotype), largest paratype 5.5×2.3 mm. Comparison and remarks: This appears to be the species figured by Oyama and Takemura (1957) as 'Philbertia (Pseudodaphnella) sp.', based on a specimen from southern Japan (Amami-Oshima Is). The most similar described species is the Japanese Clathurella excellens Sowerby, 1913 . The holotype of that (Fig. 4) differs from K. geraldsmithi in its angular shoulder, darker brown blotches, fewer axial ribs (8 per whorl) and more numerous spiral ridges (5 on penultimate whorl). Japanese authors (e.g. Oyama & Takemura (1957: Philbertia (3) , figs 7, 8); Fukuda (1995: 24, pl. 67, fig. 986 ); Higo et al. (2001: 109, fig. G3809 , holotype); Hasegawa et al. (2000: 659, pl. 328, fig. 194 ) cite excellens as Philbertia (Pseudodaphnella) excellens. Unfortunately, the holotype of that species lacks its protoconch, and no details of it are available to me, so that its generic position remains to be confirmed. Distribution: Inner continental shelf of KZN and probably southern Japan, in -13-35 m.
Kermia clathurelloides sp. n.
Figs 5-7 Etymology: From the genus name Clathurella Carpenter, 1857; it refers to the teleoconch being superficially similar to some species of latter genus. Description: Shell fusiform with truncated base; b/l 0.35-0.38, a/l 0.38-0.41; whorls strongly convex with narrow angular shoulder, and undulant, fairly deep suture, base of last whorl without a waist-like constriction; rostrum narrow, without a fasciole; aperture narrowly elliptical; siphonal canal strongly contracted but slightly expanded terminally, end truncate, oblique in dorsal view, not notched. Outer lip evenly convex in side view, not serrated, anal sinus moderately deep, linguiform, its opening constricted, margin raised; inner edge of lip with 9-11 weak, ridge-like teeth, one at each end stronger than others, but in some specimens very irregular; inner lip smooth, shallowly sinuous, thinly calloused, parietal pad weak.
Sculpture cancellate, with spiral ridges finer than axial ribs, forming weak compressed nodules where they cross them. Axial ribs slightly opisthocline, almost straight, weakly sigmoid on last whorl, terminating (or weakening) above, slightly short of suture, on base extending to top of rostrum; on last whorl continuing to outer lip; in t/s constricted, steep-sided, sharply rounded, equal to or slightly narrower than their flattened intervals, 10 or 11 on 1 st teleoconch whorl (first few ribs weak), 15 or 16 on penultimate whorl. Spiral ridges narrower than their intervals, nearly equal in strength, except for those on base of last whorl which are uneven; 1 st whorl with 3 spiral ridges, the upper two close together; penultimate whorl with 8-12 ridges, base with 6-8, plus 4-7 smooth, slightly angular ridges on rostrum (which may become obsolete distally). Interstices with fine, close axial striae. Protoconch ( Fig. 7) bluntly conical, of ca 3.0 whorls, beginning of 1 st whorl strongly tilted, next whorl finely cancellate, last whorls with obliquely cancellate sculpture, of sigmoid, opisthocyrt riblets, crossed diagonally by oblique threads; golden brown; breadth 0.41 mm.
Slightly glossy, medium or golden brown, with obscure darker and lighter bands, spiral ridges more or less darker than intervals, last whorl with a terminal brown band basally; interior of outer lip white, protoconch orange-brown.
Dimensions: 11.3×4.0 mm (holotype); 12.0×4.3 mm (paratype). Comparison and remarks: Within the genus Kermia, the new species shows some resemblance to K. producta (Pease, 1860) , but that species is only about half the size of K. clathurelloides (adults of both species having a maximum of about six teleoconch whorls), axial ribs are much finer in producta (20-22 on the penultimate whorl against 15 or 16) and markedly straighter, and the suture is crenulated by the rib terminations in clathurelloides, but not in producta. There also appears to be some resemblance to K. thorssoni Chang, 2001 , from Taiwan (types not seen), but K. clathurelloides differs in its later whorls being distinctly shouldered, the last whorl lacking a submedian angle and the spiral ridges are much finer (in thorssoni these are subequal in strength to the axial ribs and fewer on the penultimate whorl (five according to Chang), whereas these number 8-12 in K. clathurelloides).
A relationship with Clathurella exilis Pease, 1860, from Hawaii is also possible. Unfortunately, the lectotype of that (BMNH 1962766, designated by Kay (1965: 21, pl. 2, figs 17, 18) ) lacks its protoconch. Kay (1979: 356, fig. 116J ) referred exilis to the genus Paramontana (a probable clathurelline group with smooth protoconch), but her illustration appears to show finer sculpture and a more elliptical aperture than the lectotype (Figs 8, 9) , so that confirmation of the identity of her material is needed. Compared with the lectotype of exilis, K. clathurelloides has weaker lip denticles, a distinct shoulder angle to the ribs, and a much more constricted base.
K. clathurelloides shows a superficial resemblance to several species generally referred to the genus Lienardia Jousseaume, 1884. Of these, the most similar species (apart from colouration) appear to be L. roseotincta (Montrouzier in Souverbie & Montrouzier, 1872), which also occurs in KZN, and L. montrouzieri (Souverbie, 1860) . However, these two species are typical Lienardia in possessing a keeled protoconch, whereas that of K. clathurelloides not only lacks a keel but has the typical diagonally cancellate sculpture of Kermia. Distribution: Eastern South Africa, from northern KZN to Eastern Cape, inner continental shelf.
Kermia drupelloides sp. n.
Figs 10-12 Etymology: From the genus name Drupella Thiele, 1925. Description: Shell fusiform with high, orthoconoid spire and truncated base; b/l 0.38-0.43, a/l 0.33-0.39; whorls convex, not shouldered, subsutural region concave and sloping, suture not undulating, base of last whorl constricted above rostrum into a deeply concave "waist"; rostrum forming a strongly convex fasciole; aperture narrowly elliptical; siphonal canal strongly contracted but expanded terminally, end truncate, in dorsal view concave, with a slight projection medially. Outer lip almost flat in side view, with 4 slight, rounded serrations at terminations of spiral ridges; inner edge with 3 equalsized, rounded teeth and sometimes a weak 4 th ; inner lip sigmoid, with a flattened callus deposit with slightly free edge, sometimes with a few feeble plicae, posterior end of aperture with a parietal pad. Anal sinus shallowly linguiform, directed slightly posteriorly, situated on subsutural ridge.
Sculptured by spiral cords that are narrower than the axial ridges, but expand to form angular nodules where they cross them. Axial ribs straight, slightly prosocline, moderately weak below suture, evanescing below "waist", fasciole with strong nodules; ribs in t/s more or less angularly rounded, with sloping sides, ribs wider than their intervals, 8 per whorl; bases of ribs narrowing where they cross basal "waist", where they are separated by foveolate interstices. First teleoconch whorl cancellate, with 2 spiral ridges, increasing to 4 from 2 nd whorl, that below suture remaining weak, that above suture sometimes as strong as the median two (i.e. with three main rows of nodules); last whorl with 5 rows of nodules, of which subsutural one is weak, fasciole bearing 3-5 rows of strongly rounded tubercles, progressively weakening towards base. Interstices with extremely fine and close collabral striae.
Protoconch bluntly conical, of about 2.7 whorls, 1 st whorl depressed and tilted, 2 nd whorl with cancellate sculpture (about 9 spiral threads, crossed by orthocline axial threads); last whorls with arcuate axial riblets, crossed by short, opisthocline axial threads, interrupted in the intervals; breadth 0.43 mm.
Figs 10-16. New and earlier described species of Kermia: (10-12) K. drupelloides sp. n., holotype NMSA W6532/T2358, 4.4×1.9 mm, apertural (10) and side (11) views, and ESEM of protoconch (12) Light brown, nodules, rostrum and early teleoconch whorls paler, aperture and its margin white; protoconch light brown.
Dimensions: 4.4×1.9 mm (holotype), 6.3×2.4 mm (paratype). Comparison and remarks: This distinctive species shows some resemblance to the widely distributed Indo-Pacific K. punctifera (Garrett, 1873) . The new species differs from K. punctifera in lacking characteristic brown marks on its tubercles, which are also markedly stronger and more angular, and its proportions are broader. Based on their types in the MMUE, BMNH and ANSP collections respectively (Figs 13-16) , it is probable that Mangelia chrysolitha Melvill & Standen, 1896, and Clathurella birtsi Preston, 1908 , are synonyms of K. punctifera, although they have fewer spiral cords and lip denticles. K. drupelloides also appears to show some resemblance to the figure of Pleurotoma
Figs 17-21. Pseudodaphnella pullula (Hervier, 1897) fig. 2 ), described from the Andaman Islands, but that shows sharper nodules, which are spinose on the base, interstices that appear foveolate, an internally smooth outer lip, and its colour is white. Unfortunately, the holotype of P. microcerata is absent from the Folin turrid types preserved in the BMNH, and must be considered lost. Sometimes the name Pleurotoma pustulosa Folin, 1867, has been used for specimens of Kermia punctifera, particularly in the Japanese and Chinese literature. However the figure of the P. pustulosa type (Folin 1867, pl. 5, fig. 14) illustrates finer, more numerous nodules, particularly so on the base; furthermore, the type material, which is evidently lost, might have originated from either the Philippines or the Bay of Panama. For the present I regard P. pustulosa as a nomen dubium.
Several species of Pseudodaphnella Boettger, 1895, and Paramontana Laseron, 1954, are essentially similar to K. drupelloides, but have a different protoconch. In the genus Pseudodaphnella this is generally paucispiral and papilliform with more or less orthocline axial riblets and weak spiral threads. A superficially comparable species of Pseudodaphnella is P. pullula (Hervier, 1897) from New Caledonia, which has a narrower indentation (waist) on the base and a narrower aperture than K. drupelloides. A synonym of Clathurella blanfordi var. pullula is Pseudodaphnella punicea Hedley, 1922 (Figs 17, 18) . Another somewhat similar species is Clathurella martensi G. & H. Nevill, 1875 (Fig. 19) , distributed from Sri Lanka to New Caledonia and southern Japan, which appears to have a Pseudodaphnella-type protoconch, similar to that of P. pullula.
Confusingly, Clathurella blanfordi G. & H. Nevill, 1875, of the Red Sea, has similar teleoconch sculpture to P. pullula and P. martensi comb. n. (Figs 20, 21 ), but the protoconch (in fresh condition) appears smooth, indicating a position in the genus Paramontana. This genus has been referred to the Mangeliinae (Sysoev 1993: 167) , presumably on account of the smooth protoconch, but teleoconch characters are perhaps suggestive of the Clathurellinae or even Raphitominae. The teleoconch in Paramontana blanfordi comb. n. differs from that of K. drupelloides and P. martensi in its flattened lip profile, with a distinctive angle anteriorly.
Apart from its raphitomine protoconch and small adult size, K. drupelloides shows superficial resemblance to some members of genus Drupella (Muricidae). whorls strongly convex with a slight indentation below suture, and a fairly deep suture, crenulated by rib terminations, base of last whorl only slightly constricted at top of rostrum; rostrum narrow, flat-sided, without a fasciole; aperture narrowly elliptical, more or less linear, constricted at siphonal canal, which is more or less parallel-sided, its termination oblique, shallowly indented in dorsal view; columella straight. Outer lip flattened in side view, slightly serrated at ridge terminations, edge incurved; anal sinus moderately deep, linguiform, abapically directed, its opening constricted, its margin not raised; interior of lip with 7 ridges or small teeth, the strongest one at entrance to siphonal canal; inner lip smooth, with a flattened callus, parietal pad weak.
Sculpture nodose-cancellate, of axial ribs crossed by narrower spiral ridges, forming compressed nodules, interstices rather deep and quadrate, a slightly deeper interval demarcating rostrum. Axial ribs somewhat arcuate, slightly opisthocyrt on last whorl, reaching and crenulating suture, evanescing on upper part of rostrum, fasciole with strong nodules; ribs in t/s strongly rounded and slightly compressed on spire whorls, lower with sloping sides on last whorl, ribs slightly wider than their intervals, one behind lip high and varicoid, 12 or 13 axials per whorl. Spiral ridges more or less evenly sized, first teleoconch whorl with 2, increasing to 3, spiral ridges, 2 nd whorl with 4; penultimate whorl with 5-7 ridges, subsutural one or two usually weaker than others; base of last whorl with an additional 2 ridges, rostrum bearing 7 or 8 close, angular spiral ridges, upper 2 or 3 somewhat crenulate, progressively weakening towards base. Prelabral varix crossed by 8-10 ridges. Interstices with extremely fine and close collabral striae (coarsest behind lip).
Protoconch conical, of ca 3.3 convex whorls, 1 st one tilted, last one very finely diagonally cancellate, penultimate one punctate; breadth of last whorl 0.37 mm.
Uniform pale to medium brown, early spire whorls sometimes faintly tinted with orange, protoconch pale brown; columella and inner edge of outer lip orange-brown.
Dimensions: 3.5×1.4 mm (holotype); 4.2×1.8 mm (largest paratype). Comparisons and remarks: K. eugenei appears closely comparable only with K. cavernosa (Reeve, 1845 ) from the Philippines. The freshest of five syntypes of Pleurotoma cavernosa (BMNH 1963801) , which retains its protoconch, is here illustrated (Figs 25, 26) . Compared with K. eugenei, K. cavernosa has flatter whorls, only two spiral ridges on the early teleoconch whorls, a distinct waist-like basal furrow demarcating four or five nodular cords on the rostrum, and lacks an orange inner margin to the aperture. K. aniani Kay, 1979 , of Hawaii, is markedly more cylindrical in shape, with a narrower aperture, stronger labral denticles and more numerous spiral ridges (Fig. 24) . Distribution: New Caledonia to Hawaii, and west to south-eastern Africa, as far south as Eastern Cape. Remarks: Specimen NMSA S775 (Fig. 29) has been compared with one of the "syntypes" (Figs 27, 28) fig. 4U . Pleurotoma gracilis Folin, 1879 (non Conrad, 1830 , nec Scacchi, 1836 : 251, pl. 8, fig. 6 . Syn. n. Type locality: Andaman Is. Mangelia anxia Hedley, 1909: 455, pl. 43, fig. 89 Pease, 1868: 218, pl. 15, fig. 15; Johnson 1994: 27, pl. 6, fig. 15 (Fig. 34) . M. digitale: types probably lost (originally in Stainforth coll.). P. reticulata: not seen. P. clandestina: one syntype in MNHN (a juvenile, badly encrusted by "Byne's disease"). C. violacea: lectotype (Fig. 35) , worn (designated by Johnson 1994) MCZH 231971, 4.6×1.8 mm, paralectotypes MCZH 231971 (not seen). Regional locality data: SOUTH AFRICA: KwaZulu-Natal: between Bhanga Neck and Kosi Bay, near pinnacles of reef, -10-12 m, hand-dredged sand (D. Herbert; NMSA S2391).
Distribution: Polynesia, Hawaii, Fiji and Okinawa to the Mascarenes, Seychelles, and northern KZN, intertidal to about -20 m, under coral and stones. Remarks: The single South African specimen, in fresh (probably live-collected) condition, appears to be the first record of K. pumila from the African mainland. Only the most important references are cited above. The protoconch of a specimen from Réunion I., collected by Dr M. Jay, is illustrated here (Fig. 38 ).
Kermia producta (Pease, 1860) Figs 39-45 tessellata (Hinds, 1843) by Hedley (1922) , Powell (1966) and Cernohorsky (1978) fig. 11 ) as it is worn and broken) in their shouldered whorls, finer sculpture, flatter outer lip and strongly contracted base (Fig. 48) . Two similar but evidently distinct species are Kermia apicalis (Montrouzier in Souverbie, 1861) and Kermia daedalea (Garrett, 1873) . Of these, the former, according to the holotype of Pleurotoma apicalis in MHNB (Figs 46, 47) , has non-shouldered whorls and a less contracted base than K. producta. K. daedalea is discussed below.
Kermia daedalea (Garrett, 1873) Figs 50-54 resembles the type figure and is here designated as lectotype; it is evidently a specimen of the species later described as C. phaedra; ANSP 15820 comprises two syntypes, one a chalky example of C. phaedra, the other a specimen of Kermia felina (Reeve, 1843) . C. phaedra: originally 6 syntypes in SML; one presumed syntype (labelled "paratype", although it does not agree well with the type figure Distribution: New Caledonia to the Gulf of Suez and south to southern KZN. Remarks: The status of K. daedalea remains to be finally resolved and it may prove to be an extreme variant of K. producta, from which it appears to differ only in its coarser sculpture and sharper lip denticles.
Gerald Smith provided material of small turrids dived off KZN. The late Dr Maurice Jay of Réunion Island kindly provided an extensive series of fresh specimens from that island. Finally, I thank referees for useful comments on the manuscript.
